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4.2. Code architecture 

)LJ)ORZFKDUWRID,*$FRGH
348   F. Chang et al. /  Procedia Engineering  130 ( 2015 )  342 – 354 
$VFDQEHREVHUYHGLQ)LJWKHLPSOHPHQWDWLRQRI,*$SURJUDPLVLQWHUSUHWHG7KH,*$DOJRULWKPQXPHULFDO
LPSOHPHQWDWLRQ LV VWURQJO\ VXSSRUWHG LQ WKH%6SOLQH185%6HYDOXDWLQJ DOJRULWKP URXWLQHV)RUWXQDWHO\ZH FDQ
WKLQNRIWKHVHURXWLQHVDVEODFNER[HVLQ)RUWUDQRQO\ZKHQZHNQRZWKHLQSXWSDUDPHWHUV,QRWKHUZRUGVLWLVQRW
LPSRUWDQWZKDWWKRVHIXQFWLRQVDUHRUKRZWKH\DUHHYDOXDWHG,WLVRQO\LPSRUWDQWWKDWZHKDYHDURXWLQHIURPZKLFK
ZHFDQREWDLQ WKRVHYDOXHVZKHQ WKH\DUHQHHGHG$QGPDQ\DQDORJRXVPRGXODU URXWLQHVKDYHEHHQFRPSLOHG LQ
)RUWUDQE\WKHDXWKRUVZLWKWKHSXUSRVHRIFRQYHQLHQFHDQGUDSLGQHVV
4.3. Solving linear equations 
,Q(TGXHWRWKHODUJHDQGVSDUVHPDWUL[.VROYLQJWKHV\VWHPRIOLQHDUHTXDWLRQVWXUQVWREHDFRUHSUREOHP
RIQXPHULFDOFDOFXODWLRQ6RPHFRPPRQO\XVHGDQGHIIHFWLYHDOJRULWKPVVXFKDV*DXVV-RUGDQ(OLPLQDWLRQ0HWKRG
&RQMXJDWH *UDGLHQW 0HWKRG DQG -DFREL ,WHUDWLRQ 0HWKRG DUH DSSOLHG WR WU\ WR JHW WKH VROXWLRQ +RZHYHU WKH
FRPSXWDWLRQDO HIILFLHQF\ DQG DFFXUDF\ RI WKHVH PHWKRGV DUH XQVDWLVIDFWRU\ *66 KWWSZZZJUXVRIWFRP LV DQ
DGDSWLYHSDUDOOHOGLUHFWVROYHU7KHKLJKSHUIRUPDQFHUREXVWQHVVDQGJHQHUDOLW\RI*66KDYHEHHQYHULILHGE\PDQ\
FRPPHUFLDO XVHUV DQG WHVWLQJ VHWV :H KDYH PDGH *66 DV D VXEURXWLQH LQ )RUWUDQ SURJUDP ZKLFK DFKLHYHV
SURVSHFWLYHUHVXOWV
([DPSOHV
7RH[DPLQHDQGGHPRQVWUDWHWKHDFFXUDF\DQGHIIHFWLYHQHVVRIWKHVROXWLRQSURFHGXUHVWZREHQFKPDUNSUREOHPV
DUHDSSOLHG2QHLVWKH6FRUGHOLV/RURRIWKHRWKHULVWKHSLQFKHGF\OLQGHUZLWKGLDSKUDJPV)RUWKHWZRSUREOHPV
FRQYHUJHQFHDQGWLPHFRQVXPSWLRQDUHSHUIRUPHGZKHUHGLIIHUHQWPHVKUHILQHPHQWVDQGGLIIHUHQWSRO\QRPLDORUGHUV
DUH XVHG 6PDOO GHIRUPDWLRQ RFFXUV DQG WKHUHIRUH JHRPHWULFDOO\ OLQHDU FRPSXWDWLRQV DUH SHUIRUPHG LQ WKH WZR
SUREOHPV
5.1. Scordelis-Lo roof 
7KH6FRUGHOLV/R URRI LV VXSSRUWHG E\ ULJLG GLDSKUDJPV DQG WKH VLGH HGJHV DUH IUHH7KH URRI LV VXEMHFWHG WR
JUDYLW\ ORDGLQJVHH)LJ7KHYHUWLFDOGLVSODFHPHQWRI WKHPLGSRLQWRI WKHVLGHHGJH LVJLYHQDV WKHUHIHUHQFH
VROXWLRQ 'XH WR V\PPHWU\ RQO\ RQH TXDGUDQW LV PRGHOHG &RQYHUJHQFH RI WKH GLVSODFHPHQW IRU WKH GLIIHUHQW
SRO\QRPLDO RUGHUV WR WKH EHQFKPDUNYDOXH >@ LV VKRZQ LQ)LJ  ,Q DOO FDVHV WKH FRQYHUJHQFH LV IDVW )RU WKH
KLJKHURUGHU TXDUWLF DQG TXLQWLF FDVHV HYHQ WKH VHFRQG UHILQHPHQW VWHS SURYLGHV WKH FRQYHUJHG VROXWLRQ 7KH
FRPSDULVRQRI&38 WLPHFRQVXPSWLRQEHWZHHQ)RUWUDQDQG0DWODEKWWSVRXUFHIRUJHQHWSURMHFWVFPFRGHV IRU
WKH 6FRUGHOLV/R URRI SUREOHPZLWK WKH VDPH QXPEHU RI HOHPHQWV DQG SRO\QRPLDO RUGHUV LV SUHVHQWHG LQ )LJ 
&RPSXWHUFRQILJXUDWLRQ ,QWHO&RUH L&38DQG*%5$07KHFRPSXWDWLRQDOVSHHGRI)RUWUDQ LVREYLRXVO\
IDVWWKDQ0DWODE7KHUHVXOWLQJRIGHIRUPDWLRQRIURRILVVKRZQLQ)LJ


)LJ6FRUGHOLV/RURRIVXEMHFWHGWRVHOIZHLJKWRISHUXQLWDUHD
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
)LJ6FRUGHOLV/RURRIGLVSODFHPHQWFRQYHUJHQFH

)LJ'LIIHUHQWWLPHFRQVXPSWLRQRI)RUWUDQDQG0DWODEIRU6FRUGHOLV/RURRI
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
)LJ'HIRUPDWLRQRI6FRUGHOLV/RURRI
5.2. Pinched cylinder 

)LJ3LQFKHGF\OLQGULFDOVKHOOPRXQWHGRQULJLGHQGGLDSKUDJPV

)LJ3LQFKHGF\OLQGHUGLVSODFHPHQWFRQYHUJHQFH
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7KHSLQFKHGF\OLQGHULVVXEMHFWHGWRWZRRSSRVLWHSRLQWORDGVLQWKHPLGGOHDQGVXSSRUWHGE\ULJLGGLDSKUDJPVDW
WKHHQGVDVVKRZQ LQ)LJ2QO\RQHRFWDQWRI WKHJHRPHWU\ LVPRGHOOHGGXH WRV\PPHWU\&RQYHUJHQFHRI WKH
GLVSODFHPHQW LVSUHVHQWHG LQ)LJ'XH WR WUDQVYHUVHVKHDUHIIHFWV WKHUHVXOWVFRQYHUJH WRDYHU\VRIWHUVROXWLRQ
WKDQ WKH EHQFKPDUN VROXWLRQ'LIIHUHQW WLPH FRQVXPSWLRQ LV VKRZQ LQ)LJ  DQG WKH UHVXOWV IXUWKHU LOOXVWUDWH WKH
HIILFLHQF\ RI )RUWUDQ LPSOHPHQWDWLRQ )LJ  VKRZV WKH GHIRUPDWLRQ RI WKH  SLQFKHG F\OLQGHU DQG WKH
GLVSODFHPHQWVDUHVFDOHGE\DIDFWRURIî

)LJ'LIIHUHQWWLPHFRQVXPSWLRQRI)RUWUDQDQG0DWODEIRU3LQFKHGF\OLQGHU


)LJ'HIRUPDWLRQRI3LQFKHGF\OLQGHU
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&RQFOXVLRQV
:HKDYHGHYHORSHGD)RUWUDQLPSOHPHQWDWLRQIRU185%6EDVHG,*$185%6KDVVKRZQDJUHDWDGYDQWDJHRI
H[DFW JHRPHWU\ UHSUHVHQWDWLRQ DQG WR EH D JRRG FKRLFH IRU PRGHOOLQJ .LUFKKRII/RYH VKHOO HOHPHQWV $ EDVLF
IUDPHZRUNRI)RUWUDQIRU,*$KDVEHHQSUHVHQWHGDQGDKLJKSHUIRUPDQFHRIVROYHUKDVEHHQJLYHQ7KHPRGXODU
QDWXUHRI)RUWUDQURXWLQHSURYLGHVJUHDWFRQYHQLHQFHWRWKHDSSOLFDWLRQLQGLIIHUHQWVKHOOH[DPSOHVLQZKLFKZHKDYH
VKRZQ WKH FRQYHUJHQFH DQG HIILFLHQF\ RI WKH )RUWUDQ SURJUDPPLQJ )XUWKHU UHVHDUFK ZLOO KDYH WR EH GRQH
FRQFHUQLQJLPSOHPHQWLQJRI)RUWUDQLQPRUHFRPSOH[VWUXFWXUHVDQGWKHRULHVIRU,*$
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